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STUDIES IN TIIK IllIM’OC'ASTAXACEAK, IV. 

IIA'BIUDIZATIOX IX AESCMU'S 

.Iamks \V. IIaudiv 

'Fuk topic of hybridization i.s of prinu* importance in the .study 
of the genus Acscnlii.s, for much of the confusion concerning the 

afion of the 



concept of species and the |)rol)l(Mn of 
buckeyes in eastern North .\merica has been due to the mongrel 
forms so often (‘ncountenal in tin* natural populations and 


gard(*ns. 


\s (Uirlv as 18t)!b Loudon stat(‘d: 


. . the truth that tlie different kinds <if Acsrulu.'^ and Pavia ero.ss- 
r(*eundat<“. so freely, and seedlings vary .so nmeh, tlnd there is no limit to the 
number of varieti(?s that miKht be produeed. d'he great error (beeau.se it 
(•r<.‘ate.s s<j much eordusion in the mjinenclature) consists in giving the.se 
varieties to tin* world as .s[)eei(.‘S.’' 

Hybridization in the buckeyes involv(‘s only fiv'e ol the lift(‘(*n 
species: Aescidnn hippocuatanuni, tind the four species of Ae.sculus 
.section Pavia {(/labra, octandra, sijlndica and pavia). Aexcalas 
parnji of Baja California tind .1. r(difoniica of C’alitornia tire 
each geographically isolated tind hav(* not been tound to hy¬ 
bridize, ('Veil und(‘r cultivation. Acscidns parriflora ol (h'orgia 
and Alabama grows with .1. pavia and .1. si/lvafica Init dot's not 
hybridizt' with cither. Its (lowt'iing pt'riod is two to four weeks 
later than ('it ht'r t hat of. 1. part a or .1. sidvahca. which appart'ut ly 
would st'i'vt' as an t'fft'ctixc .st'asonal or tt'inporal isolation barrit'r. 
On the other hand, tin* fact that .1. parvijlora l)elongs to a 
different and distantly related .section of the genus from * 1 . pavia. 
and , 1 . sitlvafira may explain tin* complt'tt' barrit'r to 

tion. 
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'I'lu' onlv iiilor.sc'ctional hvl.rid is .1. niriicd llaviu*, wliich is an 

• % 

allopolyploid (n = 40) |•(*sultiMg from the cross b(‘t\v(‘eii .1. hip¬ 
er cn.si.s Andi'c is a 




pocnstanitm and .1. pavia. Ao.sckIii.s 
sterile backcross (n = 30) lu'tAveen A. airnca and A. hippoaida- 
ftuin. ]4otli of these are f!;arden hybrids and luiv(^ l.ecm studi(‘d 

eytologically by Skovsted (1929) and Upeott (1930). 

Many hybrids involving the sympatric sjjeeies ot section I*avin 
have been recognized, describ(*d. and given specific epithets. 
Both tin? hylji’ids arising und<M’ cultivation and the forms found 
in the natural pojjulations will be discu.s.sed. 

Many of tin* hybrids which hav<* b(*(?n giv(*n names represent 
forms which have ai‘is(‘n in various botanical gardens of Europe 
and Ann?rica. Of tin? six possibh* hybrid (*ombinations b<*twe(‘n 
the four spe(?ies in section Paria, all but two, .1. ocfanclt'd X 

and *1. glabrd X ftiilrdfica, ha\(* been pri'viously d('- 
in the literatun*. ddie latter is still to be identifi(*d and 
there is no reason why it should not appear in cultivation. 

Some hybrids involving three parental species hav(“ been givi'ii 
nann*s. The exact cro.s.ses involved are unknown but it is po.s- 
sible occasionally to identify tin* parent species to which the 
hyl)rid is most nearly r(?ferable on the basis of all characteristics. 

•lohnson (1939) lists many of the.se cultivated hybrids, with 
short notes concerning their place of origin. It should be und(*r- 
stood that in almost every case the parents of the.se hybrids 
have been determined from a study of comparative morphology. 
Although this is a sound criterion and th(*i'(* has been additional 
circumstantial evidence from tin* gaidens as to the identity of 
the parents, none of the cro.s.ses was actually made experimentally, 
ddie .sigidficanc(‘ of the.se hybritls arising under (?ultivation is 
that th(‘y match perfectly the putative hybrids found in the 
(i«'ld, and therefori* .s(*rve moi'e or le.ss as test, ci'o.s.s.'s, 

Sinc(* Ft hvl.rids ar(* not commonlv us(‘d in horticultui’t*, and 


none forms a distinct |)oj)ulation in natma*, formulae instead of 


specific epithets ar( 



in all ca.s('s. I'he l.inomials would 


become especially <*onfusiiig sima* introgre.ssion is so prevalent, 
as indicatefl below. 

Intermediate foians between s))ecies are oft(*n ('iicounten*.! in 
th«* field as well as in herl.aria, and tin* int<*)pretation of tln'.sc* 
intermediate forms is sometimes (.lifficult. 4'he major (|U(*stion 
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llar<liii, Sliidics ill I li))|)()(‘a.s(aiia<,'oa(', I\ 


is just what (Ik' iiilc'cnu'diati^ I’orius mean. 'I'liey may he tin* 
r(‘sult of introgn'ssion between distinct species, or an ancestral 
j^ene pool in which symi)atric spcM-iation is going on at the present, 
time. Anderson (1953) has described a number of t(‘sts bv which 
the distinction can be made between introgression and tlie g(!n(‘ 


pool hypothesis. The significant points in these five tests which 
indicate introgression are: 1) the loose association of variables 
characteristic of the variation pattern in artificiallv produced 
hyljrids and backcrosses; 2) flu* introgre.ssants found in th(“ 
floristically newer or disturbed ar(*as; 3) sterility, if any, showing 
up in the intermediates; 4) ability to predict, by tlie method of 
(ixtrapolated correlates, the introgre.ssing species; and 5) the 
similarity of experimental hybrids and backcrosses with the 
putative hybrids found in the field. In accordance with thes(‘ 
five criteria, it is concluded that the intermediate forms found 
in Arsculus populations are the result of sympatric introgression. 
Much of the evidence in favor of this conclusion has been derived 
from the analysis of populations using the techni(pies developc'd 
by Anderson. Additional evidence* is the high perccmtage of 
abortive pollen found in the intermediate forms, the similarity 
with hybrids arising in cultivation, and the prevalence of hybrids 
in disturbed habitats. 

For an analysis of intiogre.ssion in the buckeyes, I took random 
samples of twenty to fifty spc'cimens each, from over thirty 
populations throughout the range of section Favia. Each speci¬ 
men consisted of a twig with a mature inflorescence and at least 
three or four leaves, and was .selected from a mature part of tin* 
tree or shrub. In every ca.s(* tin; (uitire population was briefly 
surveyed to obtain an idea of size and the habitat dilTerenceJs; 
following tins tin' specinuMis w(m-<‘ taken from along a transect 
through the population, and more' or le.ss eciually sjxiced so that 
th(* specimens repi'e.sented tin* entire length of the tran.sect. 
Since the shrubby species aic occasionally clonal by root sprouts, 
the spacing was nece.ssary to eliminate the po.ssiliility of collecting 
more than one specimen from (‘ach doin'. 

d'he analysis of populations of “|)ure species,” hybrid swarms, 
and those in which hybridization was suspected, was made l»y 
the u.se of pictorialized scatter diagiams as described by Ander.son 
(1949, 1953). After determining the characters to use in this 
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niialysis, I he (liaji;ranis or j^rapht; were |)lo(t(*(l and ^rouiK'd ac- 


cordiiifi to tho spocins (•i'oss<‘s. I‘]acli ol iIk'so crossi's will ho 
dis(‘uss(*d individually, d'lic (‘Xj^lanat.ion.s ol tho syinhols used 
lor lln' cluiracdors aix* ^ivcn with tin' diafi;rains. 

Diiriiifi tin' preparation of tin* syst<‘nuitic troatnioid of lln* 
11 ipporu-'itdnaccnc in Ann'rica, about oOOtJ horhariuin .sp('cinn*ns 
wore (‘xaniinod and annotat<*d. A word of explanation is in ord(*r 
eoneernin}^ the nn*thod of annotating!: the hybrid forms. Since 
introgix'ssion is wid('spread in tin* populations of eastern United 
States, it is rare that a sp(*eiinen takcm from a wild population is 
exactly int('rnn*dial(* b<*tw(‘en two species, i. <*., tin* Fi hybi'id. 
Hybrids are nn)j(* lik(*ly to r(*pr(*.s(*nt baekeros.s(*s or various 


other r(*eombinaiits. Tsuallv such a baiUero.ss or r(*(a)mbinanl 
can be referred to the parc'iital species to which it is most nearly 
referable on tin* basis of all characters. 

The specimens most neai'ly int(*i’mediat(* iind which coukl not 
be placed with one or the olln*r parent wei’e annotated as “species 
.V” X “s))ecies B” -the names in alphabetical order. The ba(*k- 


( 







s and !(*combinants were annotated as “sp(*ci(*s .V’ (X 


speci(*s B”), indicating that tin* spe(ann*n was most nearly 

’ (whiclj was pi'obably th(^ backcross 


referabh* to 


ies A 


parent), and that “specie's B“ contribut(*d tin* gem* minority. 
Theix* is some* objection to this way of annotation, but as yet no 
other ('iitirely satisfactory system has been proj)o.s(*d. 

Tin* citation of specimens is limit(*d h(*r(* to oidy oin* |)ei‘ 


count V. 


Aesculus glabra x octandra 


Ac-sculus iiKiiyUindird Booth (*x Kirchner, in B(*tzold and Kirclin(*r, Arh. 

Mu.scav. I<)S. IS()4. 

Acsriiliis gldhrii forma luttnibindivd Ko<*hn(*r c.\ Schelk*, in Bci.^.'^ncr ct 
ah, Handh. Laulili.-Bcn. .‘I'i'i. 

lnt(*rmediat('s b<*tw(*(*n .1. (jluhra and .1. ochindra may la* 
recogni/(*d by their (*.x.s(*rl(*d stann*ns, stipitate* glands on tin* 
pedic(*l and p(*rianth surface's, gr(*ate*r diffe*r(*nc<*s be*tw(*(*n uppe'i* 
ajid lat(*ral pe'tals than are* fouinl in .1. i/lahra, ami tin* irre'gularity 
of spines on the* ovary wall. 

A few F) hybriels have been found: most of the intermediates, 
however, represent backcros.ses eji’ vai’ious recf.)mbinants. 


Sine*e 


internn*eliates are* elete*ct(*d bv flenal characte*i’istics onlv, some 


Ilarcliii.—Stuflie^s in Hippocastanaceae, I\ 
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Map 1. Distribution of hyinids in r(‘lation to thp ran^ps of the species. 


storilo specimens annotated and eit(‘d as . 1 . glabra may actually 
1)(‘ .1. glabra (X octandra), which is veny common north of thf 
Ohio UiV'Cr, as shown in Map 1. 



X arnoldiana Sarg. (Joui'. Arn. Arb. 5: 42. 1924.), 
occasionally cultivated in North .\merica and Europe, represents 
a cross between .4. glabra and tin' hybrid of .1. octandra and 
pavia, or at least contains the (4iaract(*ristics of these thi’ee 
sp(M‘ies, with .4. glabra as the most a|)i)arent. Accordinfj; to 
Sargent this arose in the .\rnold Arboretum about 1900. 

One very interesting feature in the hybrids between A. glabra 
and A. octandra is the nature of the spines on the ovary wall, 
d'he effect of crossing a spiny-fruit(*d typ(‘ (.1. glabra) with a 
smooth type {A. octandra) does not always result in the entir(* 
ovary being either spiny or smooth, or intermediate, but rath(‘r 
there is an unusual mo.saic of spines on tin* wall — an iriegularity 
which appears lik(‘ .s(‘ctorial chinn'ras in the pericar}). Pai’ticu- 


larly in the Fi hybrids, oidy on<‘ sid(' on the immatun^ o\arv 
wall will have the stipitat(* glands (whi(4i d('velop into the spines 
on th(‘ pcM’icarp), or one single row of glands from top to bottom. 


or a number of small glandular sections s(‘parated by smooth 
.‘ii’eas ov(‘r the wall. 
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This ^‘ii’r(‘ji;ularity plieiioiiKMioii’^ s(‘(‘ins to occur wIkmi panuils 
(lifTor sharply in one or more (*hara(‘ters. Tlies(‘ (characters will 
lh(Mi be irregularly and asymmetrically (expressed in the hybrid. 
Such irr(‘gularity lias lieen d(‘scribed in a nuinlxM* of ferns 
(Wagner, Hlol, Wagner and Hagcaiah, 



SpKi’iMKNs KXAMINKL). —Alabama: Madison Co., 8 May 1881, Mohr (\)* 
Illinois: Cliainpaign Co., F. C. Gat(\s FIOSJ (mk’u); Coh^s Co., G\ N, Jones 
1114s (ny, U(’); IIanco(‘k Co., 1 May 1844, L , H, Mead (mo, xy); Johnson Co., 
F, ./. Palmer 14071 (a, rs); LaSall(‘ Co., ./. II . Ifueit (cm); Ma('on Co., *4. 
(rleason 2St (rm); Pooria Co., May 1890, F. E. McDonald (uc); St. Clair Co.. 
29 Apr. 1897, //. Eggerl (ny); Stark Co., 15 May 1898, Virginius II. Chas( 
(MO); TazcnvcJl Co., May 1889, McDonald (cm); Vermilion Co., Gates 14 dS 
(r\s). Indiana: C'ass Co., C. C. Deam lOSSI (a); Uc^arhorn Co., Deam adUl 
(mo); Crant. Co., Hardin 67S (c;a, mich, ncsc); Howard Co., R. C. Friesner 
17)066 (gh, mo, ny, 1 c ); Monroe Co., M. E. Springer 7S9 (r;A, tex); Tippecanoe 


('o., 3 May 1912, L. (). OverhoKs (mo); Warrick Co., Deam 270S7 (cm, ny); 
Wells Co., Deam 77)S (ny). Iowa: Madison Co., Ada Hayden 714o (mo). 
Kenlueky: Bullitt Co., P. A. Davies 240 (cm); Clark Co., /?. E. Horsey 1034 
{\)\ Fayett(‘ Co., Apr. 1834, R. Peter (cm); Madison Co., Horsey 1072 (a). 
Mieliigan: Lenawee Co., Hardin 673 (ga, cm, mk’H , Ncse). .Missouri: 
Boone Co., F. Drouet 1001 (cm); (ireen(‘ Co., Hardin 667 (c;a, cm, mich, nc’s(’); 
Marion Co., ./. Davis 1462 (.\, I’c); .lackson Co., Bush 123 (a, cm, ny, us); 
.l(*fTerson Co., 18 Apr. 1869, Eggert (ny, us); St. Clair Co., Bus)). 13276 (a, 
mo); St. Louis Co., Hardin 670 (c;a, ch, mk h, ncsc ); Taney Co., Bush 4dl7 
(a, mo). Ohio: Ashland Co., Hardin 603 ((ja, gh, mich, nc’sc); Belmont Co., 
Hardin 600 (ga, gh, mich, N(’S(’); Crawford Co., 14 May 1897, Kellerman 
(os); Cuyahoga Co., May 1895, G, B. Ashcraft (ny); Fairfield Co., Horsey 217 
(a); Franklin Co., Horsey 224 (a); Hamilton Co., G. G. Lloyd 40 I (mich, us); 
Harrison Co., Hardin 6 O 4 ((JA, (UI, .mic’h, .ncsc); Logan Co., 9 May 1902, 
Kellerman (os); Lorain Co., 21 May 1904, F. (). Grover (os); Lucas Co., 
Horsey 363 (a); ^Mercer Co., 12 May 1906, >8. E. Horlacher (os); Miami Co., 
5 May 1883, II. A. Young (gh); .Morrow Co., 20 Jul 1901, Kellerman (os); 
Perry Co., Apr 1941, F. Clean (os); Richland Co., Horsey 473 (a); Sandusky 
Co., 2 Jun 1881, R. P. Hayes (os); Vinton Co., 10 May 1901, Kellerman (os); 
Wyandot Co., 10 May 1901, T. A. Bonser (os). Tennessee: Franklin Co., 
5 May 1898, Eggerl (mo, ny); RutlxTrord ('o., Sharp el al. 11403 (tenn); 
Stewart Co., A. IF. Jobe 1S23 (tenn). 



The population in Vinton (hiunty, Ohio (Fig. 1) 

‘^pure^^ .1. octandra, with the variation in size of flowers probably 
diK* to (environmental conditions. The collections were made 
fi’om large tre€\s growing along a sloi)(‘ in a mixed in(\sophytic 
f()r(‘st. Collections from Belmont C'ountv, Ohio, werc^ tak(m 
troiu scattered trees and shrid)s alon^ a stream, through an 
(►jHMi pasture, and to tin* edge of a l)e(*ch-maple-buckeye woods, 
wliich had been lumbered recently. The population shown in 
Fig. 2 H'presents trees of A. octandro, with some influence from 
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explanation of 

SYMBOLS 


ORDINATE * CALYX LENGTH IN 

MM. 


ABSCISSA* lat petal 

LENGTH 

m MM 

DIAGRAMS 1 - 7 



o 

STAMENS EXSERTED 

diagrams 6 — 13 

h 

STAMENS INCLUDED 

O 

STAMEN > UPPER PETAL 

o 

PEDICEL a calyx glandless 

b 

STAMEN UPPER PETAL 

6 

A 

PER GLANDS 

o 

PETAL MARGIN VILLOUS 

PEDICEL a CALYX GLANDULAR 

6 

GLANDULAR ■ VILLOUS 

o 

FRUIT SPINY 

6 

PETAL MARGIN GLANDULAR 


FEW SPINES 



6 

FRUIT SMOOTH 

O 

PERIANTH yellow 

o 

PETAL SURFACE GLANDLESS 

6 

YELLOW - RED 

^-PCTAL SURfACC GLANDULAR 

6 

perianth red 


F'lo. 1—7. Pictorialized scatter diagrams showing introgression between A. glabra 
and A. octandra. 1, A, octandra (V'inton Co., Ohio; Hardin 680). 2, A. glabra X 

octandra (Belmont Co., Ohio; H. 690, 691). 3, A. glabra X octandra (Belmont Co.. 

Ohio; H. 692). 4, A, glabra ( X octandra) (St. Louis Co., Mo.; H. 670). 5, A, glabra 

(X octandra) (Lenawee Co., Mich.; H. 675). 6, A. glabra (Guernsey Co., Ohio; II. 

593). 7, A, glabra (Ark. and Mo.; H. 614, 616, 632, 639, 651). Fig. 8-13. Intro- 

gression between glabra and A. pavia. 8, A. pavia (Bowie Co., Texas; H. 570). 9, 

A, pavia (Tallahatchie Co., Miss.; H. 109). 10, A. pavia (X glabra) (Holmes Co., 

Miss.; H. 466). 11, /\. pavia ( X glabra.) (Bossier Par., La.; H. 507). 12, A. glabra 

( X pavia) (Polk C’o., Ark.; H. 598). 1.3, glabra (Ark. and Mo.; H. .597, 614, (>16, 

r>32, r»39. 651). 


.1. glabra, and then shrubs along the creek vvhicli are .1. glabra 
with introgression from A. octandra. Figure 3 is similar and 
represents a population in which .1. octandra was found on the 
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ridges ;ind .1. glahru in (lie valU'y along a slreain. I'lii' hvl)i-ids 
were seatt(*red throughout tlu' entire ar(‘a, which had been cut 
ov(M' and was partly und(M' cultivation and pasture. 

d'he populations shown in Fig. -I and o are typical of many 
scattennl throughout Ohio, Ki'iitucky, Indiana, Illinois, Missouri, 
and into Iowa (Map I). In th(‘.so, the specimens are referred to 
,1. (jlahra, hut tlu'y indicate, by th(‘ pn'sence of stipitat(‘glands, 
th(* influence of .1. octandra. Figure b and 7 r(‘pr(“.s(*nt popula¬ 
tions of “pure” .1. ijlahrn from Ohio and .\rkanass. The smalhu' 
si/>(‘d flowers in .Vrkan.sas are typical of the westeiai populations, 
and th(‘ wide variation shown by Fig. 7 is becausi' the specimens 
are from a number of diffei'ent small populations in th(‘ region 
rath(‘r than a single local population. 

It is (‘vichuit from the diagi’ams that hybrids which arc* most 
n(‘arly interm(‘diat(* occur in tin* zon(‘ of overlap between tin* 
two species. In the.s(‘ anais (here is some degna* of l•(‘ciprocal 
introgressic^n. On the other hand, northwartl and westward in 
glaciated ai'eas where .1. octandra does not e.xist, there has been 
a widespread infiltration of some germplasm of .1. octandra into 
tlu‘ populations of A. glabra. 


Aesculus glabra x pavia 

X />/c''7n'/’ Schneider, III. Ilandb. baubli. 2; 2')I. I!H2. 

AcKciiius X nii.'isi.'i.'i)pniensi.'^ Sarg., .lour. .\rn. Arb. 2: 120. 1020 


Hybrids lietwecm .1. glabra and J. pavia may be recognized by 
(lie flower color (yellow-red), stamens usually (‘xserted, petals 
unequal, petal margin and surface glandular-pidH'scent, and 

pericarp irregularly spiny. 

Intermediate forms diK* to hybridization ar(“ found, although 
infre(iuently, mostly in the region of ovauiap between ranges of 
the two parental species (Map I), in northern Alabama, (‘ast- 
central Mississippi, Louisiana, southeastern Texas (A. glabra 
var. argida X pavia), Arkan.sas, southeast(*rn Oklahoma and 
eastiM'ii Mi.ssouri. There are outlying stations for A. glabra in 
east-central Mi.ssi.ssippi which account for th<‘ |)r(*sence of 
hybrids in this ri'gion. 


ScKCi.MKNs KXA.MiNKi).—.Alulmiiiu: Jiickson Co., ilarbison 1061 (.\cu). 

VrkaiiKus: Ilempstcatl Co., Hush 109S (.\); Marion Co., L). M. Moure oI6 
(u.\rk): Polk Co., Honlhi oOS ((.a, cit, mich, ncsc); Stone C'o., 2(* Apr 192S. 


It).')? I 



Stu(li<‘s ill Ilippocastaiiact'ac. I\ 


IlKi 


AnIh’ (ncu). I>4>iiisiuiiu : liossicr I’lir., Ihtriliii A07 {<iA, (ill, .Micil, Ncsci. 
Mississippi: Holinos Co., Ihirdin ./HH ((;a, on, .Mien, xoc); .Xc^xulx'o Co., 
Harbi)ioii t()Hl (,\, xcu); Oktibhclia C'o., ffarhison lOon (a). .Missouri: 
liolliiiKCM’ Co., Sletjermark JS.'iO/f (ny, vs); Pholps Co., B. II. Blavin 23-'> (aI. 
Oklahoma: McCurtain Co., 14 Apr 1940, C. G. Ward (oA). Texas: ,Jack.<on 
(k)., S. G. Druslicl 10dl2 (.\). 

Analyses of populations showing introgression heiAveen .1. 
glabra and A. pavia are illustrated in Figs. 8-13. lleeiproeal 
introgression between thc'se two speeies is apparently restrieted, 
for there is very little detectable inhuenee on (tther pannital 

1 ). 



species away from the area of the original ei’osses 
Figures 8 and t) indicate populations of .1. pavia in Texas and 
Missi.ssippi. The Mississippi population (Fig. 9) is variable* 
with respect to flower size, probably due to ecological conditions. 
The plants were growing in mixed hardwoods on the steep slopes 
of the loess hills and were under \arying light conditions. The 
two populations shown in Figs. 10 and II are considered as .1. 
pavia. l)ul with slight introgrc'ssion from A. glahra evidenced by 
the variation in color and glandular condition of the perianth. 
Both populations were in disturbed ar(*as along county roads, 
and on the Coastal Plain which is the* tyi)ical habitat for . 1 . pavia. 

In Polk (’ounty, Arkan.sas, and on the* edge* of Big Fork (h(‘ek 
just east of the town of Big Fork, th(*r(* wen* a few trees which 
lookcnl like; . 1 . (jlabra, but the flowe*rs were; reddish and had a few 


glands on the petal margins (Fig. 12). These show practically 
no variation among themselves, and may pexssibly represent a 
numbe*r of Fi hybrids or backcrosses with .1. glabra. Acscalu.s 
glabra was common throughout the area and along the creek; 
no .1. pavia was found in the region. To give an indie’ation of 
.1. glabra in this .series of scatter diagrams, po|)ulations from 
.\rkan.sas have b(‘e*n graphe*d in Fig. 13. 

Aesculus octaiidra x sylvatica 

.lc.sc///i/.s ghiiKr.'fcctis Sarg., Tre*<*s and Slinibs 2: 2.)7. I91d; in part 

and as to ty|)e'. 

The hybrid forms betwe*(*ii . 1 . oclandra and *1. sglvadca may 
be* re*e*ejgnize*d mainly by the*ir shrubby or small tre*e habit and 
the* few stipitate glanels mixe*el with te)mentum on the* pedie*el 
and/or the lower part of the calyx. The result of introgression 
has be*en piimarily an ine*rea.sed variation in the populations of 
.1. vglvatira, althejugh some* re*ciproe*al introgression takes place. 
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'riic ty|)(‘ sjK'ciiueii lor .1. tihiiirt is I larhisoii’s no. (H'.l. 


collocted Mav 18, 

t ^ 



in Banks Counly, (loorf^ia (a ). This 


population (Harhison nos. OK), OlH. (il!), and 020) ai)p(‘ars as a 
hybrid swarm hetwocm .1. uctauilra and .1. f<j/Ir(itica, tlu'sc colh'c- 
tions and tlie duplicatos of 010 r(‘pres(Miting difftMent r(M*oml)i- 
nants or the parent trees of .1. ocfandra. From SargcMit’s d<‘- 
.seription, A. glaucescens would t)(‘ a synonym of .1. ^ylvatica as 
defined by me, but the type specimen happens to be on(‘ of tlu' 
recombinants belonging under this hybrid designation. 

The hybrid forms b(‘tw(‘en tlnjse two species are mostly fouml 
in the r(*gion of overlaj) b(‘tw(‘(Mi tlu^ parcmtal species, in south- 
tiastern Tenne.s.see, west(‘rn North C-arolina, northern (leorgia, 
and northw(‘st(‘rn South (Carolina (Map 1). 

Spkcimkns nxAMiXKi). -Geotf^ia: Oaiiks Co., Danmn Hardin IHdU.', 
{(;a): Dade Co., Duncan d/i.17 fcA): Daw.son Co., Duncan tt Adams ISiiSf) 
(cA, Micic); Gordon Co., Duncan Jd()7 (uc): Ilalx'r.sham Co., Uarbison l')76 
(A, NC'u); Hall Co., H May 192(), Ashe (.\, ny); Lumpkin Co., Duncan A' 


Hardin 16007 (oa); Murray Co., Duncan 16770 (<;a): Rabun Co., Harhison 26 
(A); Stojihons Co., Harhison 6 (a). North Car«>Iiiia: Macon Co., Harhison 
11 (a); Orange Co., Apr 1896, Ashe (n<'u). South Carolina: Fairfield Co., 
Hardin 112 (oa. Mien, Nose); Lancaster Co., Duncan Hardin 16610 (ncu); 
Oconee Co., MeVaugh 666H (a, ue). 'I'eiines.see: Franklin Co., 1\ //. W'ehh 
ISO (tknn); Grainger Co., 13 .May HM.y, iS'. .1. (hiin 

Populations of A. Hiilvatica are shown in Figs. 27-80; all show 
ridatively little variation. Thi^y are found in generally undis¬ 
turbed mixed hardwoods and under fairly uniform environmental 
(‘onditions. The populations in Figs. .82 and 83 are .1. sj/lvotira 
with a strong influence from A. octandra, and .1. octandra with 


influence from A. sylvatica, respc 




( 



The two populations 


wei’(‘ found in mi.xed hardwoods which had been ent ovei’ to some 

.1. octandra, from wi'stern Noith ('aroliiia. 


ext (‘lit. 


riu 



is s(‘(‘n in Fig. 84. 


4esculus pavia x sylvatica 


/'(//'/</ niutuhilis Spacli, Ann. des Sei. .Nat.. Bnt., Ser. 2, 2: .*)7. lSo4. 
Acsculus mutahilis (Spacli) Selielle, in Beissner et al., Mandh. Laubli.- 
Ben. 828. 1908. 

Acscul/us X harbisonii. Sarg., Trees and Shrubs 2: 289. 1918. 

Acsculus X nndahihs var. penduliHorn Sarg., .lour. ,\rn. .\rb. ,5: IS. 
11 (21 . 

Acsculus X niutabilis var. induta Sarg., 1. c. 4S. 1924. 

Acsculus X nctdnhilis var. harbisonii (Sarg.) Relid., .lour. .\rn. .\rli. 7: 

2-11. 1926. 
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Hybrid loriiis lK*l\V(‘eM A. p<iri(i and A. sulvaticd may usually 
be reeugnized by flower color (y(‘llow-i-('d) and jaMal margins 
irlandular-villous. 



J 
^11 


been favorite; eoll(;eting ar(;as foi 


many 


d'he Fi hyl>rids, bael<eross(>s and recombinants aie ratluM’ 
common in the Piedmont and ('oastal Plain of the C’arolinas, 
(leorgia and Alabama, and also northward in th(‘ Ridge and 
\'alley Province of eastern Tennessee into southern Kentucky 
(Map 1). Some well known populations, e. g., around Lea 

in Grainger County, Tenness(“e, Sequatchie \^alley of 
rennessee (Svenson, 1941), and Stone Mountain, Georgia 
(Hardin, 1957), have 

years and aie now i(M;ogniz(*d as hybrid swarms, ddie Stom* 
Mountain population is of particular interest since it is the type; 
locality for a number of speeues and vaiieties. 

Hybrids between .1. pavia and .1. splrntica wene found as early 
as the middle 1800’s in European gardens. Many of the names 
listed here in synonymy were ba.sed on the hybrids which arose 
in cultivation, or the seeds wi're eolleet(;d in the field and planted 
in the Arnold Arboretum. 4'he various varieties of .1. X mii- 
tahilis described by Sargent represent dilferent baekcro.s.s(‘s oi’ 
r(‘eombinants and later segr(‘gates which aros(; under eultivation. 


Si'Kci.MK.Ns KX.^.Mi.Nia). —Aluhuiiiu: Baldwin Co., (1. .hick .i970 (us); 
l)(;Kalb Co., Harhison (a); iitowali Co., Uarhison ~)/f3 (a, mo): L(;c Co., 
Duncan 9174 (oa, .mo). Florida: J*>{;anibia (^o., Uarhison 4128 (.ncu); 
Liberty Co., jt. 1808, li. l'\ Saunnun (lajj. (.Georgia: Bartow Co., Duncan 
8028 (ga, (in, tkn.n, uc, us); Bryan Co., Prison A McVauyh 1384 (oa); Butts 
Co., Uardin 104 (oa, mich, nchu): Catoosa Co., Duncan lf>764 (<iA): Chutooga 
Co., Duncan & Uardin ld919 (ca, micii); Cobb Co., Duncan 13489 (g.\); 
Coweta Co., Duncan Untlleston 10707 (ga); Crawford Co., Uardin 101 

(g.\. Mien, .\ese); DoKall) Co., Uardin 107 (f:A, .Mi<‘n, .vese): Floyd Co., 
Duncan Uardin la2o2 (c;a, mich); For.'jyth Co., Duncan 3238 (g.\): Fulton 
Co., Duncan 9347 (<iA); Hall Co., Duncan 18339 (g.\): H.art Co., Duncan 4823 
(GA, on, -MO, ue, us): .laspc'r Co., .\pr 1842, T. C. Igniter (gh): Meriwoth('r Co., 
Duncan it* Uuttlcston 10733 ((iA): .Muscogee ((o., 14 Apr 1040, L. R. Kisclic 
(.veu): Paidding Co., JO/ron A* McVauijh 2399 (ga): Bieliinond Co., 18 M.ar 
1009, C. 8 . Sargent (a): 4'all)ot Co., 7 .\ug 1941, D. Ualtlc (us); 4'elfair Co., 0 
Apr 1018, Uarhison (xeu): Trou]) C’o., Duncan A' Uuttleston 10793 (ga); I’pson 
Co., .1. Cronquist 4837 (g.\, gh, .mo, us): Whitfield Co., Duncan 13739 (ga). 
Kentucky: Bell Cft., //. ,4. Gleason 88,31 (NY): ‘‘.southern Ky.”, May-Aug 1000, 
Sadie F. 1‘ricc 2383 (gh). North Carolina: Blaflen Co., Radford 3871 (.NCU); 
Columbus Co., C. V. Morton 2122 (u.sj; Durham Co., Uarhison 13100 (ncu); 
Halifax Co., Apr 1804, C. S. Williamson (i’h); Xew Hanover Co., May 1867, 
IF. M. Canhij (mich, i>h); Orange Co., 2 May 1916, //. R. Totten (.\cu); Wake 
Co., Uarhison 7 (a). South C.arolina: Andersfni Co., yr. 1886, F. If. Earle 
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Fi<;. 14 31. lMctorializi»(l scatter diagrams showing intro^nssion .\. 

paria, splvaticd and .\. avtandra. 14, .4. pavia (Applin^^ (''o., (la.; H. 10")). ir>. .\. 
pnv.id ((M'neva Co., Ala.; H. 102). H>, .4. pavia (Crenshaw Co., Ala.; H. 103). 17, 

.\. pavia (KOin^^hain C^o., Cia.; H. 10(>^. IS, ^\. pavia. ^.Winston Co., Ala.; 11. lOS). 
10, A. pavia (X splvatica) (Catoosa (X)., <ia.; DuiK'an 12350h 20, A. pavia (X 

sijlvatira) (Floyd Co., Cia.; IJuncan lo750). 21, -4. pavia ( X sfjlvatica) (Crawford 

Co., Cla.; H. 101). 22, -4. pavia X splvaiica (DeKall) Co., (Ja.; II. 120). 23, -4. 

pavia X ^iijlvaiica (l)eKalb Co., Ga.; H. 107). 24, -4. tiplvatica ( X pavia) (Butts Co., 

(la.; H. 104). 25, .4. aijlvatica (X pavia) (Hart Co., CJa.; H. 111). 26, .4. sylvatica 

(X pavia) (Troup Co., Ga.; Dunran 10703). 27, A. sylvatica (Morgan Co., Ga.; 

Duncan 10S25). 2S, .4. sylvatica (Tnion ('o.. S. C.; If. I 13 ). 20, A. sylvatica (CIai*k»* 






















































ior)7| 


Hardin,—Stu(li(‘s in IIippocastana(‘('a(‘, I\’ 


19 


/ 


( w); C'hiieiuloii Co., IT. iSloric 6 V 4 (rin; Uarlington Co., li. E. Smith Uit-'> 
(Ncu); I)oroh(‘.ster Co., Duncan 6902 (oa); OconooCo., IJarbison 6 i a). Ten¬ 
nessee; Hlecisoe Co., Shank.s 1390 (tenn); Grainger Co., M. Webster 23 (ga); 
.Marion Co., Shanks, Hardin, ll’oo^/sd* Borkley I 6464 (tew); HheaCo., Sharp 
19071 (tenn); Sequatchie Co., Cain Sharp 7,393 (ny, tenn); Van Ihiren Co., 
27 .\pr 19.52, ./. E. Hurd (te.n.n). 

The population.s of “good” .1. pavia are shown in Figs. 14-18. 
4'here is some v'ariation, in size of flowers, between poj)ulations 
and within single populations whieh is probably due to ecological 
conditions. Each of these populations was found in a relativ(‘ly 
mature area under mixed hardwoods and in well-drained soils. 

The populations shown in Figs. 19-21 repre.sent .1. pavia 
with influence from .1. stjlvaiica. Figures 22 and 23 are the 
populations from Stone Mountain, Georgia, which have been 
previously described (Hardin, 19.57). The populations in Figs. 
24-2(> are primarily .1. sijlvalica with strong influence from .1. 

intermediate populations for the most part were 


pavia. 


r 


1 



found in disturljed areas, along road sides, heavily lumbered 
woods, pastured lands, or the edges of cultivated farms, .iesculas 
si/lratica is repres(‘nted in Figs. 27-30. 

4'h(* reciprocal introgre.ssion l)etween the.se two species has 
|•(^sult(‘d in a heightened \ ariability in the two parental species, 
and this gene flow has gone fai’ into the populations of the parental 
sp('cies and away from the n'gion of th(‘ original cro.sses (Map 1). 

Aesculus octandra x (pavia X sylvatica) 

Aesruius iroerlitzensis Koeliiu*, Rejx'rt. Sp. Nov. Reg. A eg. 11: .4!H). 

1913. 

.{esculus u'aerlitzensis var. cllinnupri Rehd., Mitt. Deutscli. Hendr. 
Ces. 1913 (22); 2 . 5 s. 1914. 

.■\e.sculiis X (hipnntii 8arg., .Jour. Am. .Vrh. 5: 4(). 1924. 

.\escuhis X dupontii var. hessei Sarg., 1. e. 47. 1924. 

Occasional specimens have* been .'^ecni which have characters 
of the three species .1. ociandra, .1. pavia and A. vylvalica. 
Most of the.se are best r(‘pr(*.sented (at least on the basis of mor¬ 
phological characteristics) as .4. octandra X {pavia X 
and recognized by glandular-villous petal margins, yellow-red 
flowers, and with stipitatf' glands mixed with tomentum on the 



('<)., Ua.; H. 117). 30, .V. sylralicu (KIIktI Co.. Ca.; H. 110). Ill, .1. sylvatica X 

DCtandra X pavia (Gordon C^o., CUi.; Duncan 15744). 82, A. sylvatica (X octandra) 
(Fairfield Co., S. C.; H. 112). 33, .\. octandra (X sylvatica) (Murray Co., Ga.; 
Duncan 15770). 84. .\. octandra ((la.. X. C.. Tonn.; H. 118-122, 181, 725). 
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pedicels and lower pari of (la* calyx, d'liesc* hybrids are not 

\'ery different from the .'1. odandra X pavia, but the petal 
margins are more like the A. pavia X sylvaliva hybrid. 

The specimens labeled as .1. X dapontii and grown at the 
.Vrnold .\rl)oretum and at the Botanical Gardens, rniversitv of 
Michigan (from the type 1r(M‘ in front of tin* Dul^ont mansion, 
Winterthur, Delaware), show chara(*,t(M’istics of all three of th(‘S(‘ 

Just what the original cro.sses were, of course, is not 
known. Sargent, in the original clescription, supposed that tin* 
cross was between .1. pavia and .1. sylvalica, Init he overlooked 
the important glamls on tin* pedicels- a characteristic only of 
A. odandra. 

Aesculus woerlilzensis, and its variety, originated in European 
gard(*ns or nurseries—the actual origin is unknown. They have 
been cultivated in the Arnold Arbon'tum and other gardens in 
the rnited States for manv v(‘ars. 

Since .1. sylvatica is located in tin; I’elativi'ly narrow Piedmont 
b{*tween A. odandra of tin* .Appalachians and A. pavia of the 
Coastal Plain, and since the apparent gene flow from these two 
species (‘xtends some distance into A. sylvatica from the areas of 
original hyl)ridization, occasional populations of *1. sylvatica 
would l)e expected to show influence from both A. pavia and .1. 

Such populations with various degrees of influence* 
from the three parental species have; been found (Map 1). The* 
population in Gordon County, (h'orgia, is shown in Fig. 31. 

Spkci.men.s EX.^.MiNEi).—C^eor^iu: Bartow Co., Duiiran S0.0/f l''orHytli 

Co., Duncan ~)26S (oa); (Jordon Co., Duncan 1/1744 (eiA); Hall ('o., Duncan 
lSo6,9 (ci.A, .Mine): tVhitfidd Co., Duncan (c.x). North Carolina; 

Halifax Co., 27 Apr 1897,./. K. Small (ny). South ('.arolina: Lancaster Co., 
Duncan <(• Hardin 1.7610 (ca, xre); Itichland Co., 13 Apr 1937,./. //. Chapman 
(oa). 

Aesculus octandra x pavia 

Ac.'tculus hyhrida DC., Cat. Ilort. Monsp. 75. 1813. 

Pavia hyhrida (DC.) DC., Prod. 1: ,598. 1824. 

Ac.'iculu.'i pavia. var. aryuta Lindl., Jiot. Peg. 993. 1829. 

Pavia livida Spach, .\nn. dcs Sci. Nat., Bot., Ser. 2. 2: 50. 

Pavia hyhrida Si>a(‘h, I. c. 57. 1831. 

Pavia versicolor Spach, I. c. 57. 1834. 

Pavia lindleyana Spach, 1. c. 59. 1834. 

P/nna arguta (Lindl.) Haf., AKsog. Am. 74. 1838. 






Aesculus versicolor Wenderoth, Ind. Sein. Ifort. .\<!ad. Marburg. 1853 
t. 1853. 
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Acxnihis Jhirn \ar. piirimnisccnx (Ira.v, Man. Mot. X. U. S., I'd. 2, s;;. 


1 So(). 


Arsntlv.s octandra var. hyhrido Sarg., Silva Xo. Ainer. 2: (K). ]<S91. 

Acsruhis octandra var. //iiri)nrasrcn.'< (dray) Solinoidor, III. Handl). 

Lauhh. 2: 2;')2. I!)]2. 


This hybrid is r(‘cogiiized by Hower color (red-yellow), the 
stipilate glands on the jiedicel and glandular-pubescent petal 
margin. 

Xo natural hybrids betw(‘en thes(‘ two species have been 
r('cognized. (larden hybrids, however, representing this cross 
have long b(‘en in cultivation. Sargent (1013) states that A. 
hijhrida appeannl in the Botanic (larden at Montpelier early in 
the nineteenth century. It is now cultivated in manv varieties 
in Europe and to a lesser extent in America. 

Early records of A. hybrida (or synonym) from West \'irginia, 
X’irginia and Maryland are probably based on the cultivated 
liybritls of European origin. Sargent (1913) presents a clear 
account of the history of these hvbrids and the confusion which 
they have: brought about in the nomenclature of the* natural 
populations in east(*rn America. 


With sympatric introgression occurring in 



species of 


.'section Pavia, the identitv of the entities is maintained bv eco- 
logical and/or internal barriers of various kinds. The effective¬ 
ness or strength of these barriers (whatever they may he) varies 
among tin* diffc'rent crosses. For example, introgression between 
A. (jlahra and A. paria is apparently (piite restricted, whihy on 
the other hand, tlu* introgression between A. ylabra and A. 
octandra is widespread. Where the barriers to crossing are 
slight, an increased variability in the participating populations 
is brought about by the segregation and independent assortment 
of the various genes and alleles. Although the influence is 
mainly on one of the parents, reciprocal introgression does occur 
in all cases in vaiying degrees. 

The significant point is that even with such a great amount of 
gene flow into certain spc^cies (e. g., A. sylvatica), tlnw remain 
distinct. Heiser (1040), in discussing such species, states dial 
“perhaps th(‘ ability to nunain distinct in spite of hybridization 
(Mititles them rightfully to th(‘ designation of ‘species’.’’ The 
apparent discontinuity in breeding, which keeps these entities 
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apai’l, is, ill iiiy opinion, a \ (*ry important criterion lor tin* nM-oji;- 
11 it ion of the species in Af.'<culns section Pavi(t. 

It, is thought that introgression in section Pavia lias Ixani going 
on during relatively recimt times only. Pri'sumahly thesi* 
sp(‘ci<*s aros(‘ by allopatric spi'ciation possibly in tin* Appalachi¬ 
ans, and evoh’ixl independently for sonu' tinu*, hut without 
d(‘V(‘loping complete liarrims to interbreeding. During or aftm* 


PleistociMie thi 


‘ sp(‘ci(*s range's came' tog('th(*r 


b('caus(' of (',\- 


panding ranges and/or migrations of the populations. Once' 
sympatrie*, intrejgressiein e'emld preie-e'e'el. 

Introgression may be of jirimary impentaiu'e' as a factor in the' 
future eveilution of the eastern bucke'yes. With e'eintinueel gene' 
Heiw and heighteneel variability Avithin the' peipulatieins, there is 
an increased plastie*ity of the' spe'e'ie's -a plastie'it v whie'h may 
make' for increaseel survival value' in the' fae-e' eif changing e'li- 
viremmental e'oiulitiems. 

In e'emnee'tiem with the analvsis of hvbiidization in Acscalas, 

%■' % 

the e'yteilogy, or more' specifically the' kaiweilogAy eif the genus 
was stuelieel. Although e*ytologie‘al studies are rather meinote)- 
nous in this genus, the' stuely of chronmsome's number and 
mejrphology plus their me'iotic be'ha\'ior eleies, tei semu' e'xtent, 
aiel in inelie*ating hybrielizatiem Ix'twe'e'ii specie's. 

\'e'ry little' e*yte)leigie‘al inve^stigatiem was undertaken eluring 


the cemrse of this study, but the e'hreimeisome number (n 


20 ) 


was e*he'e*ke'd in many spe'e'inu'iis repre'se'uting six eif the specie's. 
It was Imped that e'hreimosemie' e*e>unts of .1. parri/i, .1. calijornica 
and Billia spp. could be maele, but this was imt ace'eimjilisheei 
because of the lack of adoepiate living mate'iial. Xei publisheel 
cemnts have been found foi‘ the' aliove or for .1. indiva, A. assamira 
oi' .1. lurhiiiata. A tentative e'eiunt was maele freim rexit tips and 
anthe'is of .1. ralifornica, but in e*ach e'ase' the e-ount of 2n = 40 

= 20 was somewhat, subjee'tive'. 4'he numbers in all 


and 


n 


otlu'r spe'cie's as well as in many eif the de'se'ribed hybrids anel, 
now unre'e*e)gnized, varietie's and spee'ies, have Ix'en reported by 
erne eir more' autlmrs (Darlingtein anel Wylie', lOaO; CJaiser, 1930, 
1930a; Seitz, lOol; Wang, ltt39). 

'riie emly repent eel elitfe're'iice's in the e-hreimeisenne number in 
the family are for .1. varnva anel A. plantivrvnsis, which have* 
Ix'e'ii mentioneel earlier. .Vccording to Tpceitt (1930), secondary 
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pairing and the occasional I’orination of (iiiadi’ivaU'nls, swj^^i'sls 
that pos8il)ly tlio parents are tetraploids and therefore* *1. carnea 
is actually an octoploid and .1. planlierensifi a h(*xaploid. Ste*!)- 
hins (1950) refers to this l)y usiiifj; Acsrulus as one* of the examples 
of a genus in temp(*rat(* legions of which llie base numlx'i’ 
(x = 20) is probably of ancient poly[)loid derivation. 

rndividual chromosomes of a kaiyotyj)!* in Acsn(hif< do not 
vary markedly in shape or size (Hoar. 1927); tlu're arc, however, 
slight differences in the chromosome* size* of different spe*eie*s. 
Skovsfeel (1929) fonnel a re*e‘ognizable* eliffe*re*ne‘e* in size bctwee*n 


A. hippoca.staniun, A. (jlahra and A. 


i flora 


of whie*h 


have relatively small e’hrome.somes, anel .1. pavia anel .1. octanrlra, 
which have* larger ones. 

Probably the most significant e*vide*ne-e* to come* from e*yte)le)gie*al 
investigations e)f Acficulus has be‘e*n the re*cognition of meiotic 
irregularities. These* are eliscn.s.sed particularly l)y Hoar (1927) 
anel to se)me extent by Pe*lletie*r (1935). Hejar ree*ognize*d no 
irregularities in the “good” spee-ies, but in e)thers, lagging e*hre)- 
mosome*s and polyspory we*i-e e‘omme)n, anel the percentages e)f 
abe)rtive* pollen were high. He* found that such irregularities in 
meiosis anel pollen formatie)n weix* commem in be)th artificial anel 
natural hyf)riels. He therefore e’eaiclueleel that sue*h inegularitie‘s 
founel in Arsculus spe*cime*ns placeel “theii' ane*estry under sus- 
picie)n.” 1 have e*hecked the fi’e*eiue*ne‘ies e)f abe>rtive* pollen in 
nume*re)us specimens. Those* recognized by floral e*haracters as 
being e)f hybrid origin have high percentage*s of abortive pollen, 
anel those ielentifieel as “goe)el spe*cie*s” have all viable* {)ollen e)r 
e)nly a very low perce*ntage* of abortives. This agre(*s entirely 
with the 



conce*|)t8 e.f the* spe*cie*s. anel is aelelitieaial e\’i- 


ele*nce for introgression betwe*en spee‘ie*s in the section Pavia. 


Hoar 



e)ne* interesting eiuestion concerning the 


l)ropagation of the plants with high 



of abortive 


|)ollen. Some are cle)nal, propagateel to some extent by roe)t 
sprouts, but there is no indicatie)n of apomictic seeel production 
in any of the species. ()bvie)usly, the*re is enough viable pollen 
to result in a number of see*ds e*ach season. A perennial plant 
sue*h as the bucke*ye is ne)t dependent on a great ejuantity e)f 
s(*eds e*ach season for survival. The great numl)er of abortive 
pollen grains, however, could residt in an inc.ompl(*te fertilization. 
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Khodora 


|V»)i.. aO 


wliifli lias l)(‘cii suggested (*a.rli(‘r (Hardin, lyf)”)) as a possililo 
caiiso for th(‘ relatively few seeds whieh are produced per capsule. 
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A BFAMSIOX OF TJIF VEHNAJ. SPFX’IES OF 

11 ELEN IUM (COM PCS IT A1^) 

Mow.ari) F. L. Pock 

(continued fr<nn p. 17S) 

d'o (;oinj3l(d(‘ the confusion, since 1874 botli (lalardia jimbriala 
Michx. and Leptopoda fimhriata J\ ct (J. have often been con¬ 


sidered to be the same taxon, 



the inadeciuate under- 


standinitj; of either the noinenclatui'al or taxonomic comj)lexities 
surrounding f)oth of th(‘ binomials. This has led to a con- 

application of both Wood’s //. jimhriatum and Gray’s 
//. jimhriatum to various taxa to b(* found from the ('arolinas 
to Texas. Aloreox er, the parenthetical author has l)een variously 



( 



as either 



or Torrev and Grav or else left out 


comphdely. Nevertheless, the taxon described by Torrey and 
(Iray as Leptopoda Jimhriata is nu-ognized here as a distinct 
species and that this species is not the same as either of the 
two ('Uunents {II. vernale and II. piunatijidum) included within 
(lalardia Jimhriata Alichx. 

'Flu're appears, tluui, to be oidy one course of action possible 
under the provisions of the rules and preamble of the present 

couise of action is to invoke the application of 



(’ode. 

Article ()”) bv w 



an ambiguous name must be 



Therefore the name Iletenium Jimhriatvm is hereby rejected 
from use foi' this sprades. In order to avoid futher confusion 
and inasmuch as Tliomas Drummond was the first person to 
collect this plant, tin* epith(‘t Drummondii has been chosen to 
form the new name Iletenium Drummondii for this species. 


Ileleniurn Drummondii is most likelv to lx 





upon 


superficial examination, with Iletenium vernale. 4'he character 
of the pappus, however, is sufficimit to result in a ready separation 
of the two. In II. Drummondii it is usually longer and always 
distinctively slashed ijito a multitinh^ of jimhriae, the fimbriae 







